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WSmCdPCT/PTO 30 MAR 20flf 

W #ffl ^ 




[0001] ^M^^^'t'-e^i-^m^XI^EUVCExtremeUltraviolet S4ffl$ft 

*mt£. 2003^10^ 22 0tcm®$^C0^:B#fFm®m2OO3-362223, 20 
03*£10Ji 30 0 izmmZntz- 0 #B#fFfflKm2003-3711i:L S.U?2004^3 
M 30 0 lcmJ^$tlfc0^B#fFWM^2OO4-lOO2O6(cS<5<^5fe*i^ggL, 

[0002] ^^#:^^ ^ •^^^^m^ ^ -(D^3t^*5v^T«. yy^^— ftfl5tf>ii# 

Vvfc2S % ^-C«. KrF^v"W— If — (248nm) £5*3^8 ArF(193nm 
[0003] ^rLT. $^>{C^3£-t?{i, ArF^^rv'^^— if — (193nm) {CiSyy^TV^o-fe 

x\^(mx.\^Wfxmu 2. 3#^) 0 
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4frf?Xffc2 : #H2003-140361-§-^# 
#fF^t^3 : #H2003-75998-^-^# 




[0005] #3J§9§i3\ ±K©HWS^|*^5feft|^$Hfet>©-ca>oT, 

[0006] ±|BO B WSraififet-SfeftJ!:, *»Wtt«TO«^*«f0 0 m©flB# (aspect) 
ftSfc^vWBuOAc) „ (MMP) *t5UBK 

02<D^# (aspect) *3\ ft9IEHl<D^il(aspect) ©*^||XfiEUVJBl^;*Mfi 
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[0008] [eudbuhu mmmRxf^mm^nhtitzjjamum^Mi-^>mm<Dmt^m-r^ 

[ooo9] lyv^vu&M 

ffc 1 <D$M&. (aspect) 

&2&W<DUi/xhm.f&Von. Zfn\i a U^^—/V^y^;V^— 1 r^ (PGME) , * 

m<z>mm (aspect) ^^-m. isi/*ht&m<vmzui/xhU}&mz.m&& 
tiz>&&-rz>mti: (a) mmmimm^mm^-r^^m, (b) m^nm<Dm 

[ooio] vL^stu-c, ^n^xm>m,mi^(Dh^^bmmtvx^hfix^zfvi\i o u> 

sf])=i— ;V*cJ*=$-;V^~- 'T/VTt'r— h (PGMEA) „ fL^^/KEL) SrfflV^^ 
T^byCMAK), ^^^(BuOAc), 3-^^/^h^r^nt°^— KMM 

* 

Mt&ma*. JtlB^citV^yn— f\^cJ^;V^- tvKPGME), ^VKT^ 
^y(MAK), g^T/^Vl' (BuOAch ;^b^f v^om-h (MMP) 
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coon] ^ m&mmiaspect) [zm^xtt, rm^iD^m^-r^rnKD^^-r^u 

[J^i¥(l)-J^m(2)]/(150-130) (A/r) ^0. 2(A/ C C) • • • (I) 

.] 

[0012] 5t(I)-«$*i,*CV>S©HU Mfl?m^«JRff^b«)«#"e«>o-C, 

2(A/t»«T*#*L<ttO. 15(A/TC)«T,*felc»*L<ttO. 1(A 

%¥r&&nz>tctf)<DmM&&M,bti:% 0 bL-tKDte'T'V^— Steffi v ^-5^p 
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[ooi3] ^w^&irzi'iSxbm&m&m^zz.tK&^x, -^v^—^m^^h^m 
[0014] *fc, mi<Dmm (aspect) {c*5v >T«, TiE^o^^msTs^ti^-rsi: 

[0015] ^JE^te. ^^g^rtOV^hiifl^^tCliSW^h^^^LfcS^^ 

[ooi6] ±mt!<Dmtm(Dmm^km^ur(Dmy)xh^o z.<D$>mz. m&^&flreEu 
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■^^im^mm, jee * ; 1 x kt 7 - ixm- 



SlXfSl X 10-6Pa. Vis? (DWmmmm: 200mA, 13. 5nm, 

[0017] #l©«*<a?pect) fcfevvctt. *l©^»2©^IH^«>lCj«|jer«f)<0«SV^ 

[0018] ^^ov^Mi^^ioi^fi^ #{-lS^-r-5t><D-ett^v m^-ax 

[0019] (Atm&kLxti. mm, ^mmmu^hmtvxm^nx^h^-mx 

[0020] CA-l)«fJBgjfc# 

%<Dm&m *t>&e>**m, *#<Dj§*r±v ^®ztfim<DUi?xhm&®x$>z> 0 
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[0021] (A-l)/&#£LTfcJ:, fcKn^^U^WJS^ (^) T^y/W^^/^^^ 

o 

mm\^x^j&£ti&mtim®L-eib*) \ w) bm&mtiL&t ^z.t&$>z> 

o 

[0022] (A-imm&ft 

summit. m<Dwm\^&^xT;v%])mf&^mtt%h<r)x&>z> 0 
mmz£oxm&£.m*bm*kirz>m<D{¥m iaot, tib^^ (a2) tmm& 

X3bitz.ffimiz.&\ N T % ^OT/^y^Sft^^i-So 

[0023] (al) 

^^(al)*^ Tfe-^£(I)""C^£*X5 0 
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[0024] Dfbl] 




(I) 



Rte-H£fcte-CH &fct 0 ) 

3 

[0025] Rte-H^fctt-CH T*#»:h,fc£. «P»rB»^r**i 

[0026] • (a2) 

#£j£l|M& (a2) « N TIB-^^ (II) -C^^tl^o 
[0027] Dffc2] 



[0028] RI4-H^cfi-CH -CfctU* . #^Rg^$^v \ 

3 

^iJS^F ^xxt;H (-C (O) O-) (-^b-CV^^^I^^^JS. "rh? 




X 
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OftUB laot (a2) j&»€>JttfcU #|j&*iM£ (a2) £ W) T ?V A&M&WSLK&lk 

[0029] (a2) <D^Ji:bT, TIE— b3] ^|E^t<^^* s 0*UV vfeOfcL-T 

[0030] Wb3] 




I 



0 

R 1J_<[— Rl2 

',3 
R 13 

[0031] Rj2jiie£i^c#5fc-T?&^ r 11 * r 15 \ r 13 ^fb^etminzi&mT/u^ 

[0032] mm^mzmisto ^m&ia^ miSR 11 , r 12 . r 13 ^v ^•rtn>&/vm-e&&b<D 
[0033] (a2) tfmm&.m&m'rzm'S-iz^ vt, mm<Dmm&m*m-tz>w&\z. (a2) 
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[0034] [ft4] 




14 



«F*L<»4«3lfii:tti-5*caw5. )] 



[0036] Wb5] 




15 



16 



[0038] 
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[0039] (a3) 

(a3) Wt % TIB— 19& (III) -?m£tV5h(D-e&Z> 0 

[0040] Mb6] 




3 3 2 5 

*U R 3 ^<£^T/V^r/WS^-To ) 

[0041] fc*5 . R 3 tf>*B&T/v3r/vgtt:, it^^fctt^ii^mov ^ ti-eb J:< . 

l— fyzfh^y^b^ym, i-(i, l-s^^v^h^)-!-;*^/!^^ 

[0042] #£j&iiM£(a3) # % #J§g*l£££>5*f3\ 0*b<« 10— 50^/1^%. JO£0*L< 

[0043] -•mmmmai) 
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[0044] tffc7] 




(IV) 



[0045] jfcfe % R 4 o«T/^;H^ itt^^fctt^^(DV vf *v?t>«£<. 
L<f*l-5i:$^5 0 

[0046] «^^(a4)^ % ^Jli^^^^^^^^^ #£lXf*l~35^% x Mi^* 
l/te5-20^%-e£>S o l^%^_hi:-r^^tc«tt), 

[0047] mmmmiz:&\, ^xn. mem&m <ai> . (a2) , us) , (a4) *£t*?-s#; 

[0048] £fc. (A-l) «ltjm *ffi3ftJiMMK ( al) ^ (a2) > (a3) % (a4) ^^0£f£ 

[0049] £fc. ^M^Ma^Wag(C*5V^tt, .tufE#Wfe(al)^. fulS(a3)^ 
^i"S*«^#:(l)Xf^ -^^(al)^ Mm(a2)k. tuiB (a4) 

(2) ZZtL^fim V ^^X«^Lfc^^^^^^#e>^f c ^^ 

£L< «3/7- 7/3 tl^„ 
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[0050] ffim<DGPC{Z£&7#y^U>&W.<D>M.m;¥%3ft*m;te. 0l£L<fci:3OOO-3OO 
00 % H^0*U<W:5OOO— 20000-e*>§ 0 

[oo5i] -^(Dmowmr&ft 
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[oo52] *lt, mmma#. ^m^m^mmmmimmmm^^ t^xrwAmt 
*irrzm&{*mi&iw. (an*) ^-r^m^^mmzmn^^t^ 

U<f*0. 4:2. 5 S MlC#*L<«:0. 6:1. 5b£tlZ> 0 

[oo53] *fc. 9^h>^*j|iatxw:#ai«aa**, ^ot^x^ 

»»fe«wit**i««^jiMa (ai2) w>^rwtx »#awafert^ 

**Mm&tixm&mi&Lx* mmmfm®. ( a i 2) tmsmomt ui 2* ) 

R#£tr»* % «/&HM£ (al 2) **T 5£**«ftlft¥tir (a 1 2 ' ) 
<f*0. 2-5. 0, 3gi£#*L<fciO. 6-1. 5-efc5o 
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[0054] mmf&&&^ 7kmm&m£>m&,mfrgfr, ^r^v/i-m^y'/^hm 

tVSM&mtiLbVX , tmm&mtiL (al 3) bttitiMj&WSL (a 1 3 ' ) (DM^^ts-m 

M^tf m&mtiL (ai 3) zmi-zm&ftbMi&mtiL u i 3 * > sr^-rsm^ 

#©*l#ttfc:»L5£to&^ «/*JiM3fc(al3) :#MUIMfc<al3 , )0>*A'Jfctt:, 0* 
L<{*0. 2-5. O, HK#*L<ttO. 6—1. 5-CS>5o 
[0055] £/c. ttf C«lj^Mfi:(all)&t^ (a 11' f&IB«^^(al2)^(al2 
')(D—m.t. BtfIE«^^(al3)^.U«(al3 , )<D— 3*f<D^a^t)-fr<D5^. 

2^_hom^-tf^0*u<, 3#om&£T^tf£$kK#£bV\ 

[0056] Wffimamfa (al 1) . (all') joV vC. iiftlE#»5£S£LTtt\ If ^bT^V 
, WJ^o7;^y, ^^7v'^^T/^^7^^^1^@(D^k^i^^-^v^fc^ t ^^§^ 

Aftrtfjtai. ry-^>-^>\ //wjtf/w-:^ ^y^/W->\ wjv^n^v, 

<5o 

— ««Jteti, (y*) T^y/^<D^/^=¥^S^^X«^<0^3^T/V^/V 
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[0057] m&mGL (ai i) % ( a i i * ) « % znmtemmr&r&biD-vibtifc mzmfeztvb 

*3wr, ^<o#m^^#^||!H4^«jMSdS % ^TO-^(I-B), (II-B) 

[0058] Mb8] 




[0059] Wb9] 




[0060] DffclO] 




[0061] A^(C« x «^^(all) x (all')(75— ^rfeSV^M^(^L<^W^)^ % 
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[0062] [ffcll] 




ill 



(all) ^/l^^fcfiMMfrUll') &&5 0 ) 



[0063] [>fbl2] 




• « 



) ttto ) 
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[0064] Dffcl3] 




cooes] tm-B&; a*) -r^tt^Mmatmsat. 7wwm>^^tim<r>nmm& 

mm— «g*; (i-b) , <r > m&v vt; Rfe7kmm*?uz*?-/i<m-?$>z> 0 

. ^/^m, zfxi\f;vm, -fy^ntf/i^ n-^;H, -fy:/?v]^ 

[0066] mib-^s; (ir ) ^m&ifrzMm&mz. w) T?v;vm<D=c7Vr;vm<DmmB. 

o 

-So 
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[oo67] i^is-^ (in • ) -c«$*tsKiriK^Mft W) T^v^m^T^n-^n^< . m 

ttffs— ^ (m-B) . (ni' ) \z.$o\ ^t, r«— $:5£ cr ) . or ) <DM&bmm-?hz> 

o 

[0068] ^tV^>cD^-Ct>^ «Md— JtSSSd' )> (II')-e^$tT^)fll^^<7)-^SV>{*M*'( 
[0069] ttf|E#^¥^(al2) . (al2') ^*5V^, ^h^tBS^W^hM^^KO^ 
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[0070] [fcl4] 




[0071] 



J* (V-B) fabmifliStlZ>'J>tj;<bh 1 



(a 1 2 ' ) <£>— ;#£>3V > JSjCfr (#f £L< 



[0072] tffcl5] 




• • » 



(IV- B) 



(V-B) 



[oo73] mmj*xm*i2)* uirytvx. ^tcrnm^ m*.i*&T<a*m*K 
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[0074] 16] 




[0075] Mfcl7] 




0£f , R«_hSEO^i:|^^-efc^ 0 ) 
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[0076] Mkl8] 



R 




V 



[0077] ^^^t^, a ^ fca^^/l^^Sr^-rS M) T ?y /vm(D y _^ u ^ h 

[0078] ^is«^w(ai3) x (ai3nttf^z7m&mmmv&s>it*>. -nb&m 

WaHfeflSfiU:-*-*. LfctfSoT, *ftjft¥ttCal3K (al3*) tti«W40|ftl±jC»4- 
■tbT. m&¥4SL(*13), (al3')tC*5VNT, ^^^LT^. MfB«fife^(al 

i) . (ai i » ) (Dmw t-*5v ^r^bfct>©t iRi«<^#»<D#iit^as*^ari3B^b 

*rLT. ^b«^^(al3), (al3'){2 x *B^^#»5«^&jh,tf«rfc:KR 
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[0079] D(bl9] 




OH 



• • • (VI-B) 



[0080] [fc20] 



[0081] WIB«llBfife^*«^i-**^^<©^l^br, KriB»^te (al 1) t 

WflEMffc&tiL (all') <^^tf-^30— 60^e/V% N ifrizV<\*.30~50*rSl'%-i?hZ>b, 

tftiB#t/?5clN£(al2' ) <D^ff-^20— 60^E-/V%, 0£L<tt:2O— 50^/V%-t?fe^i s 
lftlB»ric¥*fc (a 13 ' ) <D^m-^i— 50^-/V%, 0&L< te20~40^/V%-C£>.5t % 

[0082] $e>tc, ^<Dj;p^*m^(ii)^bT«, sxT(D&m&m-oi>K mto&foWti 



R 




WO 2005/040921 



24 



PCT/JP2004/015503 



(al3) . d^^*M-a-#: 0 

(al 1 ' ) , (al2' ) . (al3) <D*fHe#LT, (all') tfS30-60 

«P*L<tt30-5(Hr/W%, SulB«^^(al2 , )^20-60^%, 

[0083] a#«MB(l2)£LTtt, HTO*l#flc(p)i, «T©*l^(^)i:©i|^ 

(n) : ( ai i) 30-60^/P% % Strf&W^^-ffi: (a 12) 20-6 

MlB^^(al3)l-50^%, #*lXtt5-40*>*%, 

:MlBm^(all')30-60^% % ffriE*jfcl|M&(al2')20 

[0084] eSnB#m-a-#:(n). (^fcfcvvC, *r*V^*K «^^( a l3) N «^^( 

U0>Ufcas*>, (al 3) fcMUMfc ( al3 • ) (D-^ fe<5 v flfofr «f*b< W: 

[0085] £fc, «HE»M»jfi(i2)fcUT, fluctt, l«E*fi#«:(-Y)^ 

[0086] £<D»**j»fc|8Vvc, ^IB*«^#:(-r)a:tfif^#m^#:(n)i:(Z)Mit 
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«80 : 20—20 : 80-C&5 £#?£U/ \ 

:MfB«^^(all')30-60^-/V%, 0*L<«3O— 50^E-/W%. 
MIB«^<& (a 12) 20—60^/1^%, 0&L<{*2O-5O^r/V%, JSttffitfaBW^ 
<£(al3) 1— 50^-/l^% % #*L<tt20— 40 J tA'%. *^5#fi^ 0 

ffi&&4<L mf&mifc (al4) ] ^ttt»^L\ \ 

[oo88] mm&m^&mm&fmmMWifflm, mm^h^mmmxte^m^m. 

TV ^ 0 

z.<D&%:&m&Mkvx^ x>t^xomm^ic^x, mmni7s^3<DMi&, 

^(DMf&l&tiL (al 1) % (al 1 ' ) <D#^^^bfct>0^|^^0#^S^ V ^£ 
^5-e# „ ArFJK^W^h^3|Sf £L-t££3fc7^£>fcnk;ftrCV ^52MR©t>©#te/B *rfgT 
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[00893 M&.mtiL (ai4) tvx^ T>to<Dffim&&w^ T^j/^m^^/^mm^ 

[0090] Zfrbm&WSL (al4) 0^$rTIBr>fk21] - nfk5>3] \r^ v 
[0091] Mt;21] 
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[0092] Ut22] 




[0093] [>ffc23] 




[0094] m&mtiLial*) tt, t(rlB»flll*^#^5«^¥teO^W-J!:»U-C, l-25^r 

[0095] ^^(314)^^^. «HB*m^f*:(ii)^ ar©#*^(*) 

(*) : £frSElfl/&3Mft (all'), *tflB«^^ (al 2) .Rtf, ttf|5«^m<fe ( 
al3), ttffS#i^¥^(al4)d^S*M^o 
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lUrfftj&IMKCairK (al2), (al3), RTf (al4) <D&mzttVX , «^^(all 
')dS30-60^% % #£L<W:30-5(K&/1'% % SfrfB*/fc¥te(al2) #20-60* 
#£L<te20-50^% % ttf|E^##:(al3)^i^30^/vo/ ON #$L,<ttl 
0-20*/k%. ^m^(al4)^i-25^-/V%. 0*L<«lO-2O^E-/P%T^t 

[0096] Htr E^^jji ( 1 2) a* , mm&m&fc (~) (*) ^M^«f m-z& 

it 80 : 207!rM20 : 80-efc3£#£LV \ 
[0097] fc:|8. tfr»*m^(=), OtOlCjoVvC, -t*V?*K *fife$Mfc(al3h 
al3 ' ) &m&1rZ>l>^frte&mbl,Th& \ 
IsfaVft&ib. ffiffc^fiL (al 3) bMf&&& (al 3 ' ) <£>— ;fr&3V (#?3iU< i* 

[0098] *fc. «^Mt5#i^ *^r*^»jigsr«^t- 

^#^*te#{£RB^£;h/c£V^5000— 30000 > £ £{C£P£L< {28000— 20000"C 

[0099] ^*3. *m^^^«fjjg«r«^i-5m^«. *B (y*) T^y/v^^ 
/l^E-y^— jfcifSrryif ^y^n^hy/p (aibn) o£5&7^#/vmi^^l3: 

[0100] (A-2) tefr¥m.<Oft&m 

5o 4fe$HP*ffc£-4&£:r4 % — 3£t£#^*2000£*T-?&oT. lt©7xy-;kf|& 
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If* (4-fcKn^rv'^3i— /V) *9 >\ If* (2, 3, 4-hy M^V^S? zl~A>) 2- 
(4-tKi3dr>'^^/V)-2-(4'-tKi3^r^^/V)^ny^> x 2-(2, 3, 4-hytK 
^^-7^;V)-2-{2\ 3', 4'-MltKt2^r^^/v)^ci^^^ hP* (4-fcKn^ 
iS7xz=W29l' % If * (4-tKd=¥v'-3, 5-^*^VK7;cc=:/V) - 
/k**^ If * (4-fcKn3riy-2, 5-i^^/K7^/^)-2-fcKn^:7a^/i^:^ 
lf^(4-tKn^v'-3, 5-*?^5-/V7^—;V)-Z, A-i/MY^^^/V*^^ If* 
(4-tK^^f>'-2, S-v^^/l^m—zl^-S, 4-v ? tKn^7ai^/V^^ If * (4- 
,fcKn=^-3-^/K7;iic=vW)-3, 4-v ? fcKndrv'^ai— /l^^, If * (3-i -/?v^*c 
v / /l^-4-tKadf-i/— 6-^^/^ai=/V) -4— tKa^ri^a^/k?^^ If* (3-iX^t2 

1- (4-tKd^^^3i=^) s(yzfv\?;v]-4-i\, l-if * (4-tKt3^i/^m=/v) ;n 

^^j—jvm^^v^m&m^ 3. 4*#:#^#tf k2k5o ^»c*v5>mre 

[0101] mz&±M(B) 

^frb&M<Dh<D&m&m$ivxm\<^zbfrx%z> 0 

/V) *?7y&n/^ tf * (^n^i//l/*/l^}wV) *JT*S*?ls. If* (2, 4-SWvk 
[0102] ^-=^^^O^^Ji:bTi*. v?7i^3- K-^hy;7/l^n^:/*/l^M<. 
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[0103] ^"^^/^^-Hb^O^I^LTtt, a - (^/VWfc^A-tti/^; ) 

coio4] (b) &$rtLrc, m<Dmm£.m*mmxm v >u j^m^^x 

(B) f£fr<Dmmm^ (A) ^lOORigp^U, 1— 20R*|F|k £f£L<i22— 

[0105] l^;*Hfi^{a^ l^*r^-V7§Mfc % 5l#g#M^^(post exposure 
stability of the latent image formed by the pattern wise exposure of the resist layer) 
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Hi 



wtl^te, (A)^100®*§PlC*J-bT. iiStO. 01—5. 0Rftg|J(7?®|S-T?ffiV^ 

[0106] ffrfe (C) ^^oga-g'tc J:«*ft^>fbS:8&t?. *fci^*K**— ^T&bt 9 1 

^rflfc&A^^tu-cw:, ^>jx.tf . vny», ?^>m. Vf=tm. ^?m, 2e&# 

(D)/fc#«* (A)^100«4§P^«90. 01—5. ommM<Dm&x*m^^btiz> 0 
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